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THEOREM. In a single server queue having a FCFS discipline the queueing and waiting times of every customer are nonincreasing convex functions of the service rate.
Proof. Suppose that for a service rate of gu the time required to serve the nth customer is Xn/u. Let tn be the time at which the nth customer enters the queue. Let wn(gu) denote the time that the nth customer waits until its service is complete and let qn(gu) denote the portion of this time that it spends in the queue. The proof of the theorem is by induction on n using the following identities. 
